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(54) DEVICE AND METHOD FOR CONTROLLING EQUIPMENT 

(57)Abstract: 

PURPOSE: To prevent an output of an equipment from 
being deteriorated when an input to the equipment is 
sharply changed. 

CONSTITUTION: An equipment model 21 B modeling the 
dynamic characterisstic of an equipment 21 A and a 
model control system U2 are connected correspondingly 
to the equipment 21 A and a real control system U1 for 
the equipment 21 A. The dynamic characteristic of the 
model 21 B is adjusted (identified) so that outputs from 
the equipment 21 A and the model 21 B for the same 
input coincide with each other. When an input to the 
equipment 21 A is sharply changed, the output of the 
equipment 21 A is predicted by high speed simulation 
utilizing the model 21 B and a controlled variable for the 
equipment 21 A is compensated so that the predicted 
output is not deteriorated. When a compensating 
controlled variable is previously determined and stored 
by simulation in each of many input change patterns, 
compensation based upon the compensating controlled 

variable corresponding to an input change pattern approximate to the input of the equipment 
21 A can be attained. 
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CLAIMS 


[Claim(s)] 

[Claim 1]A control device of apparatus provided with a real control system which 
actually controls to apparatus and apparatus characterized by comprising the 
following. 

An apparatus model which modeled the dynamic characteristics of apparatus based 
on correspondence relation between an input of apparatus, and an output. 
An identification means which adjusts the dynamic characteristics of this apparatus 
model so that said apparatus model may be controlled during control of apparatus by 
said real control system as the same control logic as this real control system is also, 
and a correspondence relation of an input and an output in this apparatus model may 
be in agreement to correspondence relation between an input of apparatus, and an 
output. 

A high-speed simulation means to control at high speed that the same control logic as 
said real control system is also about said apparatus model, and to predict an output 
to a large input of this change at high speed when change of an input to apparatus is 
large. 

A compensation means which calculates the amount of correction control to said 
apparatus based on an output predicted by said high-speed simulation means, and 
makes this amount of correction control reflect in control of said apparatus. 

[Claim 2]That to which said high-speed simulation means carries out high-speed 
control of said apparatus model in claim 1 by considering as an input an input change 
pattern predicted based on a state of an input change during a time of being 
completed by change from a state to which change of an input to apparatus became 
large. 

[Claim 3]A control device of apparatus provided with a real control system which 
actually controls to apparatus and apparatus characterized by comprising the 
following. 

An apparatus model which modeled the dynamic characteristics of apparatus based 
on correspondence relation between an input of apparatus, and an output. 
An identification means which adjusts the dynamic characteristics of this apparatus 
model so that said apparatus model may be controlled during control of apparatus by 
said real control system as the same control logic as this real control system is also, 
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and a correspondence relation of an input and an output in this apparatus model may 
be in agreement to correspondence relation between an input of apparatus, and an 
output. 

A simulation means to control that the same control logic as said real control system 
is also about said apparatus model by considering as an input an input change pattern 
which made generate two or more input change patterns one by one, and was this 
generated, and to predict an output corresponding to this input change pattern. 
A correction control quantity determining means which calculates the amount of 
correction control to said apparatus for this every input change pattern based on an 
output predicted by said simulation means, A memory measure which memorizes the 
amount of correction control for every input change pattern determined by said 
correction control quantity determining means, A compensation means which chooses 
the amount of correction control corresponding to an input change pattern 
approximated to an input to apparatus among said two or more input change patterns 
from the amount of correction control memorized by said memory measure, and 
makes the this chosen amount of correction control reflect in control of said 
apparatus. 

[Claim 4]In claim 3, an initial value has priority from the nearest input change pattern 
to an input of the actual condition over apparatus among said two or more input 
change patterns, That to which control by said simulation means, determination of the 
amount of correction control by said correction control quantity determining means, 
and memory of the amount of correction control by said memory measure are 
performed. 

[Claim 5]What is performed about the following input change pattern in claim 3 after a 
series of control with control by said simulation means, determination of the amount 
of correction control by said correction control quantity determining means, and 
memory of the amount of correction control by said memory measure is performed 
about one input change pattern. 

[Claim 6]That by which apparatus is used as an engine idle rpm adjusting device, and 
said output is made idle rpm in any 1 paragraph of claim 1 thru/or claim 5. 
[Claim 7]What is set up so that said amount of correction control may prevent idle 
rpm from becoming below a predetermined value in claim 6. 

[Claim 8]What is provided with an inhibiting means which forbids amendment by said 
compensation means in any 1 paragraph of claim 1 thru/or claim 5 when identification 
by said identification means is not performed enough. 
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[Claim 9]A control method of apparatus provided with a real control system which 
actually controls to apparatus and apparatus characterized by comprising the 
following. 

During control of apparatus by said real control system, an apparatus model which 
modeled the dynamic characteristics of apparatus based on correspondence relation 
between an input of apparatus and an output is controlled as the same control logic as 
this real control system is also, An identification step which adjusts the dynamic 
characteristics of this apparatus model so that a correspondence relation of an input 
and an output in this apparatus model may be in agreement to correspondence 
relation between an input of apparatus, and an output. 

When change of an input to apparatus is large, it controls at high speed that the same 
control logic as said real control system is also about said apparatus model, A 
correction step which determines the amount of correction control to said apparatus 
based on an output predicted to be prediction SUTEPU which predicts an output to a 
large input of this change at high speed by said prediction step, and makes this 
amount of correction control reflect in control of said apparatus. 

[Claim 10]A control method of apparatus provided with a real control system which 
actually controls to apparatus and apparatus characterized by comprising the 
following. 

During control of apparatus by said real control system, an apparatus model which 
modeled the dynamic characteristics of apparatus based on correspondence relation 
between an input of apparatus and an output is controlled as the same control logic as 
this real control system is also, An identification step which adjusts the dynamic 
characteristics of this apparatus model so that a correspondence relation of an input 
and an output in this apparatus model may be in agreement to correspondence 
relation between an input of apparatus, and an output. 

A prediction step which controls that the same control logic as said real control 
system is also about said apparatus model by considering as an input an input change 
pattern which made generate two or more input change patterns one by one, and was 
this generated, and predicts an output corresponding to this input change pattern. 
The amount determination step of correction control which calculates the amount of 
correction control to said apparatus for said every input change pattern based on a 
prediction result predicted by said prediction step. 

A memory step which memorizes the amount of correction control for every input 
change pattern determined at said amount determination step of correction control, A 
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correction step which chooses the amount of correction control corresponding to an 
input change pattern approximated to an input to apparatus among said two or more 
input change patterns from the amount of correction control memorized by said 
memory step, and makes the this chosen amount of correction control reflect in 
control of said apparatus. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the control device and the control 

method of apparatus. 

[0002] 

[Description of the Prior Art]In order for these days to estimate the control to 
apparatus, without actually moving apparatus, Modeling apparatus and combining this 
modeled apparatus model and the control model which consists of the same control 
logic as the control logic to apparatus is proposed (refer to JP,4-1 59439,A). 
[0003] 

[Problem(s) to be Solved by the Invention]By the way, these days, to apparatus and 
the real control system which actually controls to this in addition, by forming the 
simulation system using the apparatus model mentioned above, and making a 
simulation result reflect in a real control system, It considers that actual control of 
apparatus is made to be performed to fitness more. 

[0004]When the input of apparatus especially changes a lot, can consider the situation 
which brings a result which is not preferred, but. A system which can be beforehand 
prevented in such an output that is not preferred is desired, and it will become 
convenient if such a system is realizable by the simulation using an apparatus model. 
[0005]Therefore, the purpose of this invention is to provide the control device and the 
control method of apparatus of having enabled it to prevent beforehand bringing a 
result which is not preferred, when the input to apparatus changes with the 
simulations using an apparatus model a lot. 
[0006] 

[Means for Solving the Problem]If it is in this invention control device in order to 
attain the above-mentioned purpose, it has been performed as follows as the 1st 
composition. Namely, in a control device of apparatus provided with a real control 
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system which actually controls to apparatus and apparatus, An apparatus model which 
modeled the dynamic characteristics of apparatus based on correspondence relation 
between an input of apparatus, and an output, During control of apparatus by said real 
control system, said apparatus model is controlled as the same control logic as this 
real control system is also, When change of an identification means which adjusts the 
dynamic characteristics of this apparatus model, and an input to apparatus is large so 
that a correspondence relation of an input and an output in this apparatus model may 
be in agreement to correspondence relation between an input of apparatus, and an 
output, It controls at high speed that the same control logic as said real control 
system is also about said apparatus model, Based on an output predicted by 
high-speed simulation means to predict an output to a large input of this change at 
high speed, and said high-speed simulation means, the amount of correction control to 
said apparatus is calculated, and it has composition provided with a compensation 
means which makes this amount of correction control reflect in control of said 
apparatus. 

[0007][t has the following composition, if it is in this invention control method 
corresponding to the 1st composition of the above. Namely, in a control method of 
apparatus provided with a real control system which actually controls to apparatus 
and apparatus, During control of apparatus by said real control system, an apparatus 
model which modeled the dynamic characteristics of apparatus based on 
correspondence relation between an input of apparatus and an output is controlled as 
the same control logic as this real control system is also, When change of an 
identification step which adjusts the dynamic characteristics of this apparatus model, 
and an input to apparatus is large so that a correspondence relation of an input and an 
output in this apparatus model may be in agreement to correspondence relation 
between an input of apparatus, and an output, It controls at high speed that the same 
control logic as said real control system is also about said apparatus model, Based on 
an output predicted to be prediction SUTEPU which predicts an output to a large 
input of this change at high speed by said prediction step, the amount of correction 
control to said apparatuses determined, and it has composition provided with a 
correction step which makes this amount of correction control reflect in control of 
said apparatus. 

[0008]If it is in this invention control device in order to attain said purpose, it has been 
performed as follows as the 2nd composition. Namely, in a control device of apparatus 
provided with a real control system which actually controls to apparatus and 
apparatus, An apparatus model which modeled the dynamic characteristics of 
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apparatus based on correspondence relation between an input of apparatus, and an 
output, During control of apparatus by said real control system, said apparatus model 
is controlled as the same control logic as this real control system is also, An 
identification means which adjusts the dynamic characteristics of this apparatus 
model so that a correspondence relation of an input and an output in this apparatus 
model may be in agreement to correspondence relation between an input of apparatus, 
and an output, It controls that the same control logic as said real control system is 
also about said apparatus model by considering as an input an input change pattern 
which made generate two or more input change patterns one by one, and was this 
generated, A simulation means to predict an output corresponding to this input 
change pattern, A correction control quantity determining means which calculates the 
amount of correction control to said apparatus for this every input change pattern 
based on an output predicted by said simulation means, The amount of correction 
control corresponding to a memory measure which memorizes the amount of 
correction control for every input change pattern determined by said correction 
control quantity determining means, and an input change pattern approximated to an 
input to apparatus among said two or more input change patterns is chosen from the 
amount of correction control memorized by said memory measure, It has composition 
provided with a compensation means which makes the this selected amount of 
correction control reflect in control of said apparatus. 

[0009]It has the following composition, if it is in this invention control method 
corresponding to the 2nd composition of the above. Namely, in a control method of 
apparatus provided with a real control system which actually controls to apparatus 
and apparatus, During control of apparatus by said real control system, an apparatus 
model which modeled the dynamic characteristics of apparatus based on 
correspondence relation between an input of apparatus and an output is controlled as 
the same control logic as this real control system is also, An identification step which 
adjusts the dynamic characteristics of this apparatus model so that a correspondence 
relation of an input and an output in this apparatus model may be in agreement to 
correspondence relation between an input of apparatus, and an output, It controls that 
the same control logic as said real control system is also about said apparatus model 
by considering as an input an input change pattern which made generate two or more 
input change patterns one by one, and was this generated, A prediction step which 
predicts an output corresponding to this input change pattern, and the amount 
determination step of correction control which calculates the amount of correction 
control to said apparatus for said every input change pattern based on a prediction 
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result predicted by said prediction step. The amount of correction control 
corresponding to a memory step which memorizes the amount of correction control 
for every input change pattern determined at said amount determination step of 
correction control, and an input change pattern approximated to an input to apparatus 
among said two or more input change patterns is chosen from the amount of 
correction control memorized by said memory step, It has composition provided with a 
correction step which makes the this selected amount of correction control reflect in 
control of said apparatus. 
[0010] 

[Effect of the Invention]When the big input change to apparatus occurs according to 
this invention control device indicated to claim 1, The output of apparatus is predicted 
at high speed using an apparatus model, and since the controlled variable of apparatus 
is amended as it is also in the amount of correction control obtained based on this 
prediction result, it can prevent beforehand bringing a result which is not preferred. 
Since the dynamic characteristics of an apparatus model are identified becoming the 
same as the dynamic characteristics of actual apparatus, also enough corresponding 
to the individual difference of apparatus, or aging, output aggravation of apparatus can 
be prevented certainly. 

[001 1]As an exact thing corresponding to [ by having composition which was indicated 
to claim 2 / as much as possible ] the input change to actual apparatus for the input 
to the apparatus model, when performing output prediction of the apparatus using an 
apparatus model correctly, That is, it will become desirable when performing 
controlled-variable amendment of apparatus more correctly, satisfying a response. 
[001 2] According to this invention control device indicated to claim 3, the effect 
corresponding to claim 1 and the same effect can be acquired. According to this 
invention control device, even if it does not use a high-speed arithmetic unit, it can 
especially carry out. 

[0013]The output of apparatus can be prevented from getting worse even if it is 
before the amount of correction control is determined about all the input change 
patterns, since the amount of correction control is determined from the input change 
pattern near the actual input change to apparatus by having composition which was 
indicated to claim 4. [0014]By having composition which was indicated to claim 5, the 
effect corresponding to claim 4 and the same effect can be acquired. 
[0015]Aggravation of idle rpm can be prevented by having composition which was 
indicated to claim 6. By having composition which was indicated to claim 7, the 
situation where idle rpm falls unusually and carries out an engine failure can be 
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prevented. 

[0016]By having composition which was indicated to claim 8 f when preventing the 
situation where the controlled variable of apparatus will be amended as it is also in the 
amount of correction control which is not preferred, it will become desirable. 
[0017]By having composition which was indicated to claim 9, the effect corresponding 
to claim 1 and the same effect can be acquired. By having composition which was 
indicated to claim 10, the effect corresponding to claim 3 and the same effect can be 
acquired. 
[0018] 

[Example]It explains based on the drawing which attached the example of this 
invention below. In the example, it is considered as idle rpm control (ISC), and let the 
apparatus used as a controlled object be an ISC valve for suction-air-quantity 
adjustment. 

[0019]In the explanatory view 1 of drawing 1 . 1 is an engine suction passage and the 2 
air flow meter air cleaner 3 and the throttle valve 4 are allocated one by one from the 
upstream to the downstream. The bypass channel 6 which bypasses the throttle valve 
4 is established in the suction passage 1, and ISC valve 7 is connected to this bypass 
channel 6 as an idle rpm adjustment device. 

[0020]ISC valve 7 is for adjusting the suction air quantity which passes through the 
bypass channel 6, and adjusting idle rpm, and the opening is controlled by the 
electromagnetic actuator 5 by the continuation variable type. That is, during the idle 
operation which an accelerator opening is zero or about 0, and the engine speed value 
became below in the prescribed rotational frequency, ISC valve 7 is controlled so that 
an engine speed value turns into a target idle rotational frequency (for example, 700 
rpm). The control unit for controlling, this ISC valve 7 5, i.e., actuator, is shown by the 
numerals U, and it is collectively shown with the numerals S by the sensor or switch 
group which takes up the signal used for control by this control unit U. Let the output 
value from control unit U to the actuator 5 be a duty ratio as a control value for 
considering it as a target idle rotational frequency. Control unit U is constituted using 
a micro computer. 

[0021]Each portion except the numerals 21A portion which the explanatory view 2 of 
drawing 2 shows the control content in control unit U in block diagram, and is shown 
as a figure inner substance machine engine is contained.In this drawing 2, what is 
divided roughly and shown with the numerals U1 is a real control system which 
controls the actual engine 21A, and what is shown with the numerals U2 is a model 
control system which performs control to the apparatus model 21 B corresponding to 
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the actual engine 21 A. 

[0022]The real control system U1 is provided with the integration circuit 22A for 
feedback control, and the observer circuit 23A used as the main component of 
modern control. The target idle rotational frequency NT is inputted into the real 
control system U1, and the deviation of the NT concerned and actual engine speed 
value (idle rpm) NE1 is inputted into the integration circuit 22A by the subtractor 24A. 
[0023]The observer circuit 23A calculates a predetermined control value based on the 
duty ratio to the input value 5, i.e., the actuator, to actual engine speed value NE1 and 
the system engine 21 A. And the deviation of the control value and the output value 
from the integration circuit 22A which were calculated in the observer circuit 23A 
calculates with the subtractor 24A, and let this result of an operation be an input 
value over the system engine 21 A (considered as the input value over the observer 
circuit 23A). 

[0024]On the other hand, the model control system U2 controls the apparatus model 
(hard model) 21 B which modeled the dynamic characteristics of the system engine. 
This apparatus model 21 B is set up based on a correspondence relation with the 
output value over the input value of the system engine 21 A, and is set up in the state 
of being thoroughly in agreement with the dynamic characteristics of the system 
engine 21 A become the same output value to the same input value. The model control 
system U2 to this apparatus model 21 B is set up become the same control logic as 
the control system U1, is replaced with the numerals "A" in the control system U1, 
and is shown in the component in the control system U1, and the corresponding 
component using the numerals of "B." And the target idle rotational frequency as an 
input value in the control systems U1 and U2 is communalized as NT, the output value 
in the real control system U1 is set to engine speed value NE1 in the system engine 
21 A, and the output value in the model control system U2 is set to engine speed value 
NE2 calculated. 

[0025] Both the above-mentioned control systems U1 and U2 are managed by the 
control circuit 26, and amendment (correction amount determination) to the 
identification which adjusts the dynamic characteristics of the apparatus model 21 B, 
and the controlled variable of the real control system U1 is performed so that it may 
mention later. For this reason, the identification circuit 28 which adjusts the dynamic 
characteristics of the apparatus model 21 B, and the correction circuit 27 which 
amends the controlled variable by the real control system U1 (amendment execution) 
are formed, and both the circuits 27 and 28 operate under control of the control 
circuit 26. 


I" * 


08-016215 Page 10 


[0026]The explanatory view 3 of drawing 3 and drawing 4 shows the example of the 
apparatus model 21 B in drawing 2 . The circuit R3 is for obtaining the size of engine 
generating torque, and the fill ration Q, fuel-oil-consumption TP, and ignition-timing 
IG are used as a parameter for it. In order to obtain the fill ration Q used in this circuit 
R3, each processing by the circuit R1, R2, and R4 is performed, but as for Duty in a 
throttle opening and the circuit R2, TVO in the circuit R1 shows the duty ratio to the 
actuator 5. The outputs from the circuits R1 and R2 are outputted to the circuit R3 as 
the fill ration Q, after being added by the adding machine R8 and delay processing in 
the circuit R4 is made. 

[0027]The circuit R6 shows an engine loss torque, and a charging efficiency and 
pumping loss data are contained. The loss torque TH in this circuit R6 is subtracted 
from the torque calculated in the circuit R3 by the subtractor R9, and the torque T 
after [ this ] being subtracted is inputted into the circuit R7. In the circuit R7, engine 
speed value NE2 in the model control system U2 is calculated according to the 
formula shown here. I and K are control parameters in the formula shown by R7. 
[0028]Each characteristic formula of the circuits 22B and 23B in the model control 
system U2 shown in drawing 2 is shown in drawing 4 . In this drawing 4 t "i" is a suffix, 
KI is a control parameter (constant of integration) of the integration circuit 22B, and 
K1-K7 are the control parameters of the observer circuit 23B. In the characteristic 
formula of the observer circuit 23B, the value to the 5 times forward of a previous 
value is used among this time value of the output value NE (NE2), a previous value, 
and the duty ratio to the actuator 5, and a total of seven values are used as a 
parameter for an operation. 

[0029]Here, the characteristic formula in the circuits 22A and 23A in the real control 
system U1 is set up like the characteristic formula of the circuits 22B and 23B shown 
in drawing 4 (the characteristic formula of the circuits 22B and 23B is set up 
according to the circuits 22A and 23A). 

[0030]Explanation control unit U of drawing 5 and drawing 6 is constituted using the 
micro computer as a thing including the real control systems U1 and U2 and the 
circuits 26 and 27 in drawing 2 . 
The control content is explained below. 

The control by control unit U also includes the control which the simulation using this 
apparatus model 21 B other than dynamic-characteristics adjustment (identification) 
of the apparatus model 21 B and its result are made to reflect in the real control 
system U1. 

Let the simulation be a thing for controlled-variable amendment of the real control 
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system U1. 

[0031]First, in Z51 of drawing 5 , identification which adjusts the dynamic 
characteristics of the apparatus model 21 B mentioned later so that it may agree with 
the dynamic characteristics of a actual engine is performed, and, subsequently control 
of the reflection to a simulation and the real control system U1 of the result is 
performed in Z52. 

[0032]The contents of Z51 of drawing 5 (control for identification) are shown in 
drawing 6 . In Z31 of this drawing 6 , it is distinguished whether many inputs are 
changing to the system engine 21 A. The variation of DFB which shows the variation of 
the duty ratio which the variation of a throttle opening is beyond a predetermined 
value, and is specifically outputted to the actuator 5 is beyond a predetermined value, 
And when three conditions that the variation of the target revolving speed NT is 
beyond a predetermined value are satisfied, it is being under [ multi input change ] 
saying, and a return is carried out as it is, without distinction of Z31 serving as NO and 
identifying at this time. 

[0033]At the time of NO, it is distinguished in Z32 by distinction of Z31 whether the 
evaluation value Hi which shows the error at the time of regular, i.e., the coincidence 
degree of the system engine 21 A and the apparatus model 21 B in a steady operation 
state, is small. When small, this evaluation value Hi becomes what has a high 
coincidence degree, so that it may mention later. At the time at the time of NO, it is 
distinguished in Z33 by this distinction of Z32 whether the present system engine 21 A 
is operating steadily. At the time of YES, identification of the apparatus model 21 B at 
the time of steady operation is performed by processing of Z34-Z37 by this 
distinction of Z33. Identification at the time of this steady operation is performed by 
optimizing control parameters, such as a damping time constant in the circuit R1 
shown in drawing 2 , R2, and R3. 

[0034]In Z34, one combination is chosen from the combination the control parameters 
the circuit R1 - for R3 are remembered to be from No. 1 to [ from a **** programming 
map ] No. n. Subsequently, predetermined time integration of what carried out the 
square of the absolute value of the deviation of output-value NE2 of the model 
control system U2 and output-value NE1 of the real control system U1 which are 
obtained by the operation based on the i— th selected combination (i=1-n) in Z35 is 
carried out, The evaluation value Hi which shows the error degree about the Hth 
constant of integration is determined. This evaluation value Hi will become so 
desirable that it is small as mentioned above. 


»' » 
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[0035]The evaluation value Hi of Z35 is attached [ above-mentioned ] by the n-th 
from the 1st, is calculated one by one, and the result is memorized as H1 - Hn in Z36. 
Then, in Z37, the control parameter which will show the evaluation value H1 
memorized by Z36 - the evaluation value of the minimum out of Hn is used as the 
circuit R1 of the apparatus model 21 B - a control parameter for R3 (changed). 
[0036]At the time of YES, it is distinguished in Z38 by said distinction of Z32 whether 
the operational status of the system engine 21 A is a transient. When the variation of 
engine speed value NE1 is beyond a predetermined value, or when the variation of 
DFB is beyond a predetermined value, distinction of Z38 specifically serves as YES, 
and identification of the apparatus model 21 B in a transient is performed by 
processing of Z39-Z42 at this time. The identification in this transient will optimize a 
control parameter with the circuits R4 and R5 of drawing 2 . Since the technique of 
this optimization is substantially performed like always [ said / constant ], that 
duplicate explanation is omitted. 

[0037]The return of the time of NO is carried out by the time of NO, or distinction of 
Z38 by said distinction of Z33, without identifying, respectively. Although also making 
it shift to Z38 is considered by distinction of Z33 at the time of NO, In an example, 
since priority is given to the identification of the control parameter the circuit R1 - for 
R3 which has big influence at the time of steady operation, it has been made to carry 
out the return of the time of NO by distinction of Z33 as it is (in order to identify 
previously). 

[0038] Although the contents of the five explanatory view Z52 of drawing 7 and drawing 
8_are shown in drawing 7 and drawing 8 , the outline of control is explained referring to 
drawing 8 fi rst. The time of a throttle opening with t1 time actual among this drawing 8 
beginning to decrease rapidly is shown (when the absolute value of the rate of change 
in a throttle opening is the 1st more than predetermined value), The time (when the 
rate of change in a throttle opening becomes the 2nd less than predetermined value, - 
however the 1st predetermined value are larger than the 2nd predetermined value 
enough) of being completed by rapid reduction of a throttle opening at the t2 time is 
shown. 

[0039] A flag is set to 1 from 0 at the t2 time, and the time of in the state of 1, only the 
predetermined time 2T being continued and this flag passing 2T is shown by t3. This 
time T is a damping time constant after a throttle opening changes until an engine 
speed value actually changes. 

In an example, it is what predicts the situation of change of the engine speed value 
between 2T from t2 time, and the situation of change of the engine speed value 
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predicted is shoWn in drawing 8 (c). 

And prediction of change of an engine speed value is extremely performed by the 
high-speed simulation between short time (for example, 5msec), after a flag is set to 1. 
Drawing 8 (d) shows the prediction input pattern for simulations set up based on 
change of the actual throttle opening of t1 to t2 time. It may be made to create this 
prediction input pattern also including the part in front of predetermined time rather 
than t1 time. 

[0040]It is distinguished whether it is a time of a flag being changed into 1 from 0 in Z1 
of drawing 7 on the assumption that the above thing. By this distinction of Z1, at the 
time of NO, it shifts to Z9, and the output of an apparatus model calculates it as it is 
also at the usual speed. 

[0041]When distinction of Z1 is YES, in Z2, it is switched to the mode which carries 
out high speed operation. Subsequently, in Z3, a prediction input pattern as shown in 
drawing 8 (d) is set up based on the situation of change of the actual throttle opening 
between t1~t2 of drawing 8 . Then, the output according to the prediction input pattern 
set up by Z3 is called for by carrying out high speed operation by processing of Z24 
and Z25 (prediction of engine rotation change as shown in drawing 8 (c)). Although this 
n operation is performed, this n is the integer which omitted less than the decimal 
point for the value which **(ed) said prediction period 2T with the sampling period 
(sampling period in high speed mode) (from the time t2 time of drawing 8 t it asks for a 
total of n estimated engine speed for every sampling period). 

[0042]After the high speed operation about 2T period is completed, distinction of Z4 
serves as YES and shifts to Z6. In these Z6, the minimum engine speed value is 
determined among the estimated engine speed of Z5 by which high speed operation 
was carried out. Subsequently, in Z7, it is distinguished whether the predicted 
minimum engine speed value is smaller than 500 rpm. By this distinction of Z7, since 
there is fear of an engine failure at the time of YES, in Z8, amendment in which suction 
air quantity increases is performed. The amount of increases of the suction air 
quantity of Z8 (correction amount), Although it is good also as a certain constant 
value, the proper setting-out techniques, such as setting up become so large that the 
deviation of an estimated-minimum engine speed value and permission minimum 
rotating speed (an example 500 rpm) be large, for example, can be adopted, and the 
desirable example of control of this amount determination of correction control is 
indicated in the below-mentioned example. Of course, correction amount realization 
by these Z8 is performed as opening amendment (duty ratio amendment outputted to 
the actuator 5) to ISC valve 7. 
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[0043]The explanatory view 9 of drawing 9 shows the desirable example about the 
determination of the amount of correction control of Z8 in drawing 7 . In this drawing 9 . 
it is distinguished in Z61 whether the identification explained by drawing 6 is 
completed. The minimum evaluation H by Z37 in drawing 6 can presuppose this 
distinction that identification is performed enough, for example, when smaller than a 
predetermined value (the minimum evaluation H by Z42 may add the conditions below 
of a predetermined value further). Since it has not agreed with the dynamic 
characteristics of the apparatus 21 A with the actual dynamic characteristics of the 
apparatus model 21 B enough in this distinction of Z61 at the time of NO, a return is 
carried out as it is that the correction control based on prediction should be forbidden 
at this time. Amendment can be forbidden as a result by setting up forbid the high 
speed operation using the apparatus model 21B when distinction of Z61 is provided 
before Z1 of drawing 7 and identification is not performed enough. 
[0044]the amount Pi (i= 1, 2, and ... it being n and) of correction control of a large 
number by which it was set as the **** programming map by processing of Z62-Z65 
by distinction of Z61 at the time of YES About each by which P is made the duty ratio 
for suction-air-quantity adjustment, using the prediction input pattern used by Z3 of 
drawing 7 , an engine speed value is predicted by high speed operation (Z63), and the 
evaluation is performed for every amount of correction control (it is Z64 and 
evaluation corresponding to Pi is set to Ji). This evaluation can be shown as a 
deviation amount to the center value of the engine speed value predicted by Z5 of 
drawing 7 , for example (evaluation is so high that a deviation amount is small). And in 
Z66, the amount Pi of correction control corresponding to the most desirable 
evaluation is realized as an amount of correction control to the actual apparatus 21 A 
among the evaluations Ji by Z64. 

[0045]By this example which is what shows other examples of this invention, the 
explanatory view 10 of drawing 10 - drawing 12 - drawing 12 . For example, as shown in 
drawing 1 2 , the engine speed value as an output is beforehand predicted for every 
input change pattern of this supposing many input change patterns (setting out), and 
that amount of correction control is determined and memorized. And when the input 
to the actual apparatus 21 A changes a lot, the amount of correction control 
corresponding to the input change pattern approximated to this change is chosen, and 
a controlled variable [ as opposed to / that it is also in this selected amount of 
correction control / the actual apparatus 21 A ] is amended. Since it is not necessary 
to carry out high speed operation of the case of this example, a thing cheap as control 
unit U can also be operation-ized. 


9 I 
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[0046]In drawing 10 , what is shown as Vm1 and Vm2 is equivalent to the combined 
thing of the control unit U2 and the apparatus model 21 B in drawing 2 , respectively on 
the assumption that the above thing. Among these, Vm1 is chiefly used, in order to 
perform identification mentioned above. And it is used in order that Vm2 may 
determine the amount of correction control corresponding to many input change 
patterns chiefly. For this reason, each parameter which shows the dynamic 
characteristics of the apparatus model 21 B in Vm1 after the end of identification by 
the parameter transfer part 31 is transmitted as an object for the dynamic 
characteristics of the apparatus model 21 B in Vm2 (used). In the input generation part 
32 of drawing 10 , many input change patterns mentioned above are generated one by 
one, and this generated input change pattern is used as an input of Vm2. 
[0047]In Z71 of drawing 11 , a decision of ****** is made in a simulation from which 
input change pattern among the input change patterns of a large number shown in 
drawing 1 2 . Selection of the input change pattern of Zthese 71 is preferentially chosen 
from what was approximated to the input change to the actual apparatus 21 A (output 
from the input change pattern generating section 32 of the selected input change 
pattern). Subsequently, in Z72, a simulation is performed and prediction of the engine 
speed value corresponding to the input change pattern selected by Z71 is performed. 
This simulation is performed at the rate of usual rather than is high-speed. 
[0048]in Z73, the most desirable amount of correction control (amendment suction air 
quantity) is determined based on the predicted engine speed value — having (for 
example, determination in a technique as shown in drawing 9 mentioned above) — the 
determined amount of correction control is memorized. 

[0049]Although it is distinguished whether it is a time of searching the memorized 
amount of correction control with Z74, this distinction is equivalent to distinction of 
whether to be at the t1 time in drawing 8 (distinction of whether the rate of change in 
a throttle opening is beyond a predetermined value). By this distinction of Z74, the 
return of the time of NO is carried out as it is noting that it is at the time which does 
not need amendment by the amount of correction control, the degree coincidence Ri 
(i= 1, 2, and ... it being n and) of an input state [ on Z75 and as opposed to / in the time 
of YES / the actual apparatus 21 A by distinction of Z74 ], and the input change 
pattern in Vm2 n is calculated based on the formula the integer which **(ed) the 
prediction period 2T with the sampling period is indicated to be to Z75 of drawing 11 . 
The inside yi of this formula is a throttle opening in i time. And since yi serves as zero 
when change of a actual throttle opening is completely the same as the input change 
pattern for simulations, the degree Ri of agreement is set to one. 
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[0050]ln Z76, it is distinguished after Z75 whether it is a time of ending search. This 
distinction is performed from seeing the rate of change in a throttle opening whether 
set to about 0 (considerable at the drawing 8 t 2 time). At the time of YES, the final 
correction controlled variable Pf is calculated in Z77 based on the formula shown here 
by distinction of Z76. The calculation by these Z77 performs weighting of the amount 
Pi of correction control corresponding to the input change pattern of plurality (there is 
also a case) approximated to the changing condition of the actual throttle opening. 
And in Z78, the final correction controlled variable Pf is outputted to the actual 
apparatus 21 A. 

[0051]The explanatory view 13 of drawing 13 shows the example which forbade 
performing amendment which used the amount of correction control, when 
identification of the apparatus model is not performed enough. That is, in Z81, fold of 
the parameter (at an example, they are an engine speed value, and an engine load and 
the degree of engine cooling water temperature) which shows a operating range of the 
present engine is carried out first. Subsequently, in Z82, whenever identification by 
Z51 of drawing 5 is performed, the counted value of the engine operation field 
equivalent to the parameter by which fold was carried out by Z81 counts up. 
[0052]In Z83, it is distinguished whether the counted value of the engine operation 
field by which fold was carried out by Z81 is beyond a predetermined value. By this 
distinction of Z83, at the time of NO, simulation execution of Z52 of drawing 5 is 
forbidden noting that identification is a operating range which is not performed enough 
(Z84). By distinction of Z83, at the time of YES, the simulation of Z52 of drawing 5 is 
performed noting that identification is the operating range currently performed enough 
(Z85). 

[0053]A total of four model systems Vm11-Vm14 for simulations which have the 
apparatus model 21 B and the control unit U2 of drawing 2 , respectively are used for 
the explanatory view 14 of drawing 14 . That is, Vm1 1 is used for amendment by the 
identification and the amount of correction control which were mentioned above by 
the object for simulations using the same input as the input of actual apparatus. Vm12 
performs the simulation which considers as an input what added only the 
predetermined error (dispersion) alpha to the actual input. Vm13 performs the 
simulation which considers as an input what subtracted only the predetermined error 
alpha to the actual input. Vm14 performs the simulation considered as the input which 
added the noise to the actual input By the simulation of these three model systems 
Vm12-Vm14. A simulation when it has a simulation and a noise when it has alpha part 
dispersion can be performed beforehand, and it can use for the determination of the 
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amount of correction control based on the result (engine speed value as an output). In 
this case, if high speed operation is performed, an input can be switched (change of 
the four same things as the input of +alpha, -alpha, those with a noise, and actual 
apparatus), and the same function as drawing 14 can be obtained only by one model 
system. 

[0054]Although the example was described above, this invention includes not only this 
but the case where it is as follows, for example. 

** It is applicable not only to engine idle rpm control but proper appliance control, for 
example, the transmission control of an automatic transmission, traction control, ABC 
control, an engine constant torque control, engine Air Fuel Ratio Control, etc. 
[0055]In the transmission control of an automatic transmission, as an apparatus 
model, To the dynamic characteristic model of the engine shown in drawing 3 , in 
addition, the dynamic characteristic model (oil temperature etc. current events loss 
property and dynamics characteristic of changing every moment) of an automatic 
transmission, The dynamic characteristics of a drive system - a tire are set up, and 
the body (driving wheel) order acceleration as an output from the drive system used 
as the final output - tire dynamic characteristics is predicted. In this case, 
identification considers it as the loss property of an automatic transmission, and the 
dynamics characteristic, and the valuation function at the time of identification makes 
the best the thing of the minimum [ integration / of a deviation with acceleration 
before and after predicting it as actual order acceleration ]. And a transmission 
schedule can be amended so that the rate of change in acceleration before and after 
predicting may serve as the minimum (a shaft direction and a load direction are 
changed variously and the transmission schedule from which order acceleration 
serves as the minimum is looked for). 

[0056][n traction control (ABS control), In addition to the dynamic characteristic 
model of the engine shown in drawing 3 , the dynamic characteristics of the vehicle 
speed and the "road surface mu-vehicle speed" which sets up a road surface state 
(difference of an asphalt road surface, a snowy road, etc.) for correlation with the road 
surface mu as a parameter are set up, and let the output of the dynamic 
characteristics of this "road surface mu-vehicle speed" be body order acceleration. 
Identification is performed about the characteristic of the "road surface mu-vehicle 
speed." In traction control, the valuation function of identification makes the best that 
from which the integration of a deviation with the slip ratio predicted to be a actual 
slip ratio of a driving wheel serves as the minimum. What is necessary is just to 
calculate the initial control input (for example, the reduction amount of a throttle 
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opening, the retarded volume of ignition timing) of traction control and the optimum 
value of a target slip ratio in the input pattern of various throttle openings a priori by 
the simulation (initial control input and the optimal target slip ratio are objects of 
amendment). In the case of ABS control, it should just ask for the optimal target wheel 
deceleration in a brake pressure input (brake pressure is an object of amendment). 
[0057]In an engine constant torque control, identification carries out that an engine 
and an automatic transmission are regular about both the parameters of **** using 
the thing same as an apparatus model as the case of said automatic transmission. 
What is necessary is just to ask for the throttle opening which satisfies target torque 
(body order acceleration) by a simulation at an engine speed value and a given 
accelerator opening (a throttle opening is an object of amendment). 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] The figure showing the idle rpm adjusting part to which this invention is 
applied. 

[Drawing 2] The figure showing the control system to which this invention was applied 
in block diagram. 

[Drawing 3] The figure showing an example of the apparatus model corresponding to a 
system engine. 

[Drawing 4] The figure showing the example of setting out of the control characteristic 
type in a model control system. 

[Drawing 5]T he flow chart which shows the example of control of this invention. 
[Drawing 6] W hat shows the portion which identifies an apparatus model by the flow 
chart which shows the example of control of this invention. 

[Drawing 7]W hat shows the portion which performs the simulation using an apparatus 
model by the flow chart which shows the example of control of this invention. 
[Drawing 8] The time chart which shows the contents of the simulation in drawing 7 
roughly. 

[Drawing 9] The flow chart which shows the desirable example of control which 
determines the amount of correction control. 

[Drawing 10] The figure corresponding to [ other examples of this invention are shown 
and 3 drawing 2 . 

[Drawing 1 1] The flow chart which shows the example of control of the example shown 


08-016215 Page 19 


in drawing 10 . 

[Drawing 12] The figure showing the example of setting out of many input change 
patterns used for the example shown in drawing 10, 

[Drawing 13] The flow chart which shows the example of control which forbade 
correction control. 

[Drawing 14] The figure corresponding to [ other examples of control of this invention 

are shown, and ] drawing 2 . 

[Explanation of agreement] 

1 : Suction passage 

5: Actuator 

6: Bypass channel 

7: Suction-air^quantity regulating valve 

U: Control unit 

U1: Real control system 

U2: Model control system 

21 A: System engine 

21 B: Model engine (apparatus model) 
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flte©«3ta****S2 4A-CR*$*VC» £©*JMS* 

Ha^^-^^2 1 AlC*M-5A^ffii:$n5 
■9 s — '<0«2 3 AlC*H-5A^3ffit £ft5) . 20 
[0 0 2 4] ^AHHfllJRU 2 tt. ^^^v'y 

1 B*M*H-5. IO« ; ff/V2 1 Btt, ^^Vv 5 
>2 1 A©AA«C*tt-5a*tti©#£M«fca-^ 

gcL-O^tt&ftt, PCA^ffil^LTI^Cta^ffit 
#5<fc ?icS£$*vc^-5«, coWef/i^ l BlcM 
^5^7vM«WU 2 tt, f&HSP^U 1 h m CW99vi?y 
* tteZZo^feZfrX^^X. JWfP3RUltt*SI*a* 
^HSttt»JSi-5«^S*ttt, W#P3RUlfc*Stt5ff 30 

TAJ ICftx.T fBj ©^SrfflV^T^t-Cfc^o * 
LT, Sll^Ul irU2ilc*5lt-5A^fit^ LTO>aS 

r-f hvumasttNTt uT*a<k$n, mmm^ui 
\zt3vzmt>mzm®^y*^2 1 Ai^ts^v^ 

[00 2 5] JhCPf MttSU 1 , U 2 tt, WHIelSg 2 6 
icifJlfa^nT, m^1-5J;5lc, i^f/v2iB 

-fSttjE (ttjEftfcS) j9ifr4t>H5. COfctf), $3§ 40 

1 B©ft8M±£fi8-$-5P}£[H]8S2 8, $fflfp 
3RUlfcJ:ai|«MU:*|jE (*jEH*t) 1-5ME1UK2 
7 d^lt btiX. SlUK 2 7 ir 2 8 t tttSlelSS 2 6 © 

[0 0 2 6] 03, I34©tft^ 
03tt, 02ICfc«t5^^7 f /l'2 1 B©Aff0iJ5r^-r 
t>©-C$)5o @8gR3tt, ^Vv^H^h/l^WAti* 
£#3fctf>©>b©-t\ Z.OTzVXD'*? * - * t UT, 3fe 

CWH]KR3T'fflV^n5^«*Q5r#5fc«)lc, (slgS 50 
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Rl, R2, R4X-<D&&mfrftt£t>tlZ>i)'\ 0S&R 1 
tCTVOIJ^oyhyUil, (UKR2-CroDutyttT 
^^i-^ 5'MOx^-T'ftfc£7jrt\, SI^RliR 
2/5^0ta^l^±tt, JDgSR81Ci>5*l»$tufcm, 

[0 0 2 7] £fc, !U8gR6tt, ^■Si/l/OWkVA't 

tlZ, C©lHlKR6-ecD»^h/l-^TH/i»5, 08SR3T- 
g£^;K,fch/V*a»fe«g&R9U:£9«l^*tT, r 
©J&gSttfcm© h/l^TaS[USgR7lCA*l$*t5o 0 
BgR7"Ctt, iwtC^-r^tCLfc^oT, tf^l 
U2tCjo»t5^^^^[Hlfel:NE 2 5:81^1-5, 4*J. 
R 7 -C*-*-S:f fc^V^T, I &£VKttfflmfe&Vh 
5. 

[00 2 8] 02 Ir^-f^-T/V^^U 2 lC*Stt5[§]g§ 
2 2B, 2 3 B E4I^$^5„ -©12 

4fc*JV>-C, r i j fi-^7^ y^^-C$)t3, KItt^5> 
[UK 2 2B0M*£ft , Kl~K7(lt7- 

•y-^iaK2 3B©*!Hi3feft-efc5. ^if-^HlSS2 
3B©1#ttS;T?tt, ffi^ffiNE (NE2) <D^mtt ffi 

[0 0 2 9] C^T\ *«HP5RUllCfc»t5iai82 2 

A, 2 3AlC}3tt5#te5S;tt, H4I^-Mh1K2 2B, 
2 3B©i|ttt^;tl^C<};5lc^$^^-cv^?) (0^2 2 

B, 2 3B©#ttS;d5, 08S2 2A, 2 3AlC^r"C^ 
^$tlTV^5) „ 

[0 0 3 0] 0 5, 0 6CD|ftK 

El2^*5lt'5IISll^Ul tU2*3j;t/!HlK2 6i 2 7 

«S*x/V2 lB©»i#ttllS (KJ£) offlUc, 
^^2 1 BSr^ilfflUfc^a. $ w— ->a yiait/^ro 

^^-vayii, SW,ui»a«iiiE(Ofc» 

[0 0 3 1] 5fe-f, 05©Z5 ll£*i^-C, W&i-%m 
&-fZ£ : j\zm&-fZmfe&fttet>iX. A^X'Z 5 2IC 

[oo32] @5wz5i ©^ (mfentcwsm) 
ak 06ic^$jx5, rio@6©z 3 l^ciJv^r, mm 

t>>mizmu±x\ t??-*-^-? 5^mj3znx^z>T 
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-Cv *»oB«l§HlB»NTO*fl:***9fSIKll±-cfc51: 

[0 0 3 3] Z 3 l©WSlJ-CNOOt#tt, Z3 2C13 

«3K«3i^^2 1 A&WPefA^ 1 BirO-grg^- 

ffififiiHift, &i£1-£J;?K, /h3nfc#fc-*f*# 
iSv^bwi^S. ccoz 3 2 cd«53'J-CNOcd io 
ft, z 3 3l;::}3V>-C, 3BffilH|3iV^>'2 l Aisjei!f» 
IK4»-eib5i^»*sWS!l$*l5. COZ 3 3©W»J"CY 
ESOitli, Z 3 4~Z 3 TOj&atCtoT, 7£1%W 

©S#»0*lc*irtSiai«f4. El 2 fc^iHlttR 1 , R 
2, R3lcfc»t5^Sc^©iSIffll5£fcS:ftjifl:-f-5Ct 

[0 0 3 4] Z3 4T*ft, (USSR 1 ~R 3 

&V>-C, Z35tCfcV>T, S&$*lfci#B (i=l~ 

MU2 OttiMtN E 2 i: gft!9P$U 1 WfflMtN E 1 
*©«£©lft*Ht* 2^Lfct><D^0fS^^tT > 

i*****t*. ft**, ;©ffilHill iffF&LfcJ; 

[0 0 3 5] Z 3 5-eoff«<ttH i £, JbfEl#Bd>ib 
n#B^T?ICo^-CNI^*»?)T, ^r»f^*^Z3 6(C*J 
l^THl ~Hn ttTE^$^5„ Z 3 7 iCjS 30 

I^T, Z 3 6lcEftt$ixTV^If<K{fHl ~HnC4i> 

ik4ofc«J»Sft!6K «S§§ 
*x/V2 1 BOtHlSSR l~R3ffl«D$!|ffll^i: L-TfflV^ 

[0 0 3 6] iJfHZ 3 2<0£J53'JT-YES©i£ft, Z3 

NE 1 CD^ftft^Bf^iit«±coir £\ ^fcttDFBW^k 
S#BT/£*S£t-h©i # ICZ 3 8 <D$m&Y ESi4o 
T, CC9t#ft, Z 3 9~Z 4 2 <£>#LJllC <t oT, iSHf 40 
^FtCfcJt5«S§*7 f -'U2 1 BWlU^^^So C<D 
iiS^ICfctj-^l^^tt, S2W(HlSSR4i:R5i:«ffil : ai 

soffit bfclft^li«B&-r 3„ 
[0 0 3 7] BUfSZ 3 3<D«SiJT*NO<Dt#, fcSl^ft 
Z 3 8<DmmX'NO<Dk$H^ **lCTLN£&fftt b C 
£&< !J ^-^$tv5o Z 3 3<£>*lJS<K-NO©i 

z 3 8-^ff$-e-5ct i>%z.binzt>\ nmm 

T*ft, £#Sfee*IC^T*£#l*«£J?-;L5[E]g8Rl 50 
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~R3fflw&iJ|»£$:ro|5]££g$fc^Sfc* (jfelcRI*-*- 
•5fc*) , Z 3 SroWgiJ-CNOWt^tt^ro** y 9- 

[0 0 3 8] El 7, 08©lft91 
0 5©Z 5 2<£>rt£ri*, 07, EI8IC*$*V5^, 9ff 
H8«:#MLooflHlio*5S:lllM-fS. C<D08©5 

t 1 S^O^tJy.h/UH«iSA»|tfi«U 

miBrMmu±.<Dm) , 1 2H^n y h^wa©* 

2 gf £ffiWT i 4 o fc t £ - fc fc* Lis 1 0f f<t»f 2 Br 

[0 0 3 9] 12^77^0^11^7^ 
tl, 2 Tgi® LfcB#£tf 5 1 3T^$ix2>„ CO^fMT 

©fcfcOStfP**, 08 (c) I^£*l5„ *LT, 

frt>m#>xfmm miasms e c ) ©raic &&~y 

: i$.u-is3>'lc£<9frt>H%o 0 8 (d) ft, tlA> 

Sr^-fo C eo^SJA^^ -Vft, t 1 NF^«t 9 t>3f« 
m?m<D$Z^#)Xftf&1rZ£?\zLXi>£i<\ 
[0 0 4 0] £JLhtf>^££ffit!i LT, 0 7<OZltCio 

*sW9J$ii4. ccoz lroWJtNoroi^fc Z9~ 

[0 0 4 1] Z l<0^iJ^YES©t#ft, Z2lCfcV^ 
T, Kfc«»*.&*t*. ftV^-C, Z3 

{cfcv^x, 0 8© t i~t 2<DF B 1-croSl^ro^Ds/ h/w 
S§S^{^:©«^ : •^cS^v^T, 08 (d) ^-rxoti 
"fmAJj^P-y&WZJZZilZo Z2 4, Z2 

5(D*ag|cj:o-C, Z S-C^^itfc^aOA^^^-^ 

(08 (c) {ZTTrfxvte^^yiBimmkofm) . 
(0 8 <Dmn 1 21^^^, ihyT-u ^smmm^m 

[0 0 4 2] 2 TMffl{Z^X<0&mmW-i> i l&T-fZ> 
Z4^WYESt/iot> Z6^#ff-t5c - 

«z6-cft, z5X'<r>&mfiiWZ)xtc^ffl^i;>®m 
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5 00 r pmJ: 9 Vh£V^£a>dWJ£*t5o -©Z 
7©43jglJ-CYE S©i #fi, h©*J*;;ft,#$>-5© 

Z8IC*JV>T, KA£^fta s iS*$*l.£}itiE#fffr 
ix5 0 ftfc. Z 8 -C©g8A£^ft©«:*:ft (ttiEft) 
«i, *>5-£tf£ IttiV^i, AjtliTOB*/]**:'^ 
^0*5*1: af**^0te» (KElt«-e»±5 0 Orpm) 

£©#*UMfflWJa\ «»©*lfiWeHI**tL5. & 
tt, C©Z 8T'©ttjEft3imte, ISC^7l^f 10 

[00 4 3] 09 <DW.Vn 

0 9f4, 0 7t£:fcMt5Z 8Tv7>tt:E$Wft©&£l£o^ • 
■C©Sf*UI/^J**i-t.WT'$)-5o C©09lCjo^T\ 

Z 6 1 fcjSV^T, HI 6 -ClftW LtzWlfe&TGT LX^ZA* 
5*»*s«9J$*t6. C©«53'Jfi, 0iJx«, H6£*Ht6 
Z 3 7T?Wft/hff«H^0f^jtJ;i9t./Js§^i:#|c, ft 
fetf+#1$Ztj:t>tiX^Z}:tZZ.k&X%Z> (Z 4 2 
-?©*/M¥ffiH t>@f *it»T fc ftfr* $ <b Ictfjn L 20 
TtiVN) . :oz 6 i©WK*NO©i#H\ ^SS^e 

i B<D®!$m>nm<Dm%2 1 A©ft£Mtt+# 

*Sr«±i"'<<. ^©iJ y *-v$ft3„ 443. Z6 
1©W»J«\ 07©Z lOMlCRrtT. 
/.efrftTV^^ t * ici^g^er/w 2 l B Srfijffl Lfcig 

[0 0 4 4] Z 6 1 ©WgiJTYE SOir^fi, Z6 2~ 
Z 6 SCMiaoT, HWttBft^y^lcKS$Hfc 30 
£ft0*|]Ei!iifllSP i (i = l, 2, • • • n-C, Pl± 

Ic-dV^, 07©Z 3t?ffl^fc^ifflA^^?-^S:fflVN 

■c» ^vymumt&ms&^Sivx^mzfrz (z 

6 3) , *fc#lfjEffl»iteK*©ffffia J tTfc>*ta (z 
6 4-C. P i fc#fS LfcJMW* J ifcSttS) o -©ff 
fflltt, #J;Lf4\ 0 7OZ 5-C^SiJ$tt fc^V v 5 V[Hie» 

T x Z6 4T'©!¥ffiJ i©5^. to^t>$f^ UV^ffi 40 

[004 5] El 1 0 ~0 1 2 ©lft9! 

01 O~01 2f±. *^^©ftfe»H16^J5r^-rt)WCfo 
5. #Rtf0 1 2 IotM-J; 5 lc C 

*0»]E*«P***Jg, fEttUT 

^{fcLfcitii, ^©^{fciciafHLfcA^fl:''^-^ so 
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fflw&xt^xmm<»®$&2 1 AKm-zmmmimjE 

Hfp^jr hut LT$ffi©t©-Ct>|l5S^U# 

[004 6] SkAKDZ t SrHUtit UT, 010 fc*iV* 
T, Vml:fc<fctfVm2 <t LT^£4x5 ^©14, -fcft-? 
ft, H2lc43tt5MWaL=v HU2 l B 

tcDffl^^-frfc1><DlCffi^-r5„ C©5*>, Vml 

5. -t L-t, Vm2#, tofJC>#Sc©A^b^^- 

Z<Dtctb, /*7pf-*$E£SB3 1 tCfcoT, ftjS&T*£ 
©Vml Icfctt^SS^xA^ l B©ft4#tt£^-t£^ 
Vm2lCfcJt5#§l*^2 1 B©S)!|#tt 

ffl*LT*nS&*Jt3 (fflv^tt/5) . £fc, 01O©A 

UK Vm2©A*>i U-Cfflv^P)i^5o 
[0047] 011 ©Z 71 ICfcV^T, 01 2lC^-f-# 
*©A^'^{t;^^ - J'C 5 *>. if©A*^{fc^^ ->t* 
5,^3.5: u--> 3 v5rM^-f^©*^;4 5: fT^tv5 0 c© 
Z 7 l-eoAAJE^^-^roa^tt. HBS©«I3S2 l 

tt5 (S« $ JvfcA^'gfl:^ - ^OAAffc/^ - ^ 

3g±&3 2^P)©tti^) o ftV^-C, Z7 2lCtJV^T, -> 
a: ^ l^-v'a ^H^$*tT, Z 7 1 T'iltR$nfcA^ 

%<Dm&xnt>ix&o 

[0 0 4 8] Z7 3-CI4, ^jBSilfc^^^^EHBR^ 

ft) ^ftSSttS (^J^«H53*Lfc09t^1-J;5^¥ 
ft-COft*) i:*lc. *S$^fc«EM^lfti5iEti$^ 

[0 0 4 9] Z7 4m IBB$tVfcffljE$iJ^ftSr^5t 

8lcfc»t5t l^t?S>-5j!)^©«9J{^eS-r5 

SU) c C©Z7 4©«?IJ-?NO©t^li, ttE^ftl- 
£Zti5JEi>>*mtek%X3bZkLX, ^©*IH-y 
$^■5, Z 7 4©*J9jT?YES©t#»4. Z7 5ICi3V 
T x ^©«SI2 1 AlC*fi-5A*^St. Vm2lC*i 
ItSA^IE^^-^^ag^-R i (i = l> 2. • 

• • nx\ n\t^mmm2T^^yv yymmx&L 

fcSIS) 01 1©Z 7 5IC^$n^tf»^c£<5V> 
Ttf^$^5c C©ff^>Pyi»4, i^T'©^ny 
Vf^B.X'hi> a ^rLT. H^©^D5/ h/U§flg©^k 

y i iifn bt£h<DX\ &%g.Rifrlkti:Z> 0 
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[0 0 5 0] Z7 5©&, Z 7 6 ICfc^-C. ^sSl^T 

•> h /vH«©« {k**s ISIS 0 ic ft o tzfr&frZ* 5 C t 
«fcim*?*tS (0 8 t 2B*j&IC«3) o Z 7 6 0W9J-C 
YES©tf« x Z 7 71'fcV^T, C C IC^i-^ICS-^ 
V^T, *H*KEIM»*P'f CWZ7 7-C 

©W-JlHu 20£©*py hn«©*fcfc«fcifi{RLfc 

fcffiIEflJ«P i©fi^tttt£ff5t>©-?foS 0 
■C. Z 7 SiCfc^T, fti^ME^ftP f 10 
2 1 Afctfl/CtlMjSfl,*. 
[00 5 1] 013 ©IftBj! 

K. »3EI»rt:«:«v^fc«E«rff5ot*lil:i-6J:5lc 
UfcW**-*-. jfe-f, ZSllCttWt. m?t 

#*-/UK^5„ fc^T?, Z 8 2K*5V>T; 15©Z 

5 l-eco|^S:6 5 *5Cft^5^lc, Z8 1"C*-/WKS 
*bfc/<9^-^Ul4BS-*-53i>^vate«*©*l»'h 20 

[0 0 5 2] Z8 3f«, Z 8 1 TNfc-A' KSftfc^y 

jJ&WJMSitS. COZ8 30«lWOOi:*tt, ma* 

5 2©i'»Sl'-v'3>'3l?Ti& s £S.lh3*t5 (Z8 4) „ 
Z8 3©W8iJt?YES<Di:#li, IWJEi&H-£*iw**>*t 
TV^g^l^-CfcSt LT, 05©Z52O->a$W 
-->3 ^#Hff$;fx5 (Z8 5) o 

[00 5 3] 014 <nmm 30 

0 1 4 fl, ^tlfHi 2 CD^gg^-x/W- 2 1 B t$Hffll^-- 
5> hU 2 t^W"t-5-g-fl-4o©->^ $ l/-->3 ^ffl^x 
/V|Vmll~Vml4 4fflV^fc5o "f Vm 

1 1*5, *^©$§§©A;btl^-©A;ft£;B^fc->n.S; 

*tjE©fc*lcffl^P>ix5„ Vmi2li, ^©A^l-ft 
UT0fJ0»H (tf^of) afc*ltJD^Lfct>OS:A^t 
1"5->^.5 >s yZftOo Vml3tt, nm<oAt) 

iU-i/ay&ftOo Vml4li s m$k<OAt)\Z*iLX 40 
y^X^J5gxfcA^t-r5->3-?W-v'3^5rfi : 5o C 
0 3o» ; tf/l'SVm 1 2~Vm 1 4 <Di/a. % U-'ys 

#5„ r©«£\ mm&W&lszteobnxhtiti. a 
4tmc£?tm&%'&z>z.k&xzz> 0 so 
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[0054] u±.mmm\z^xmm Lit&, *%m\* 

®xyvJy©7^ K/v0<E»MlPltlRC>i* , SSI©** 

mm. i h 7 9 •> 3 

[0055] BIHEXWeKXMWcft^'Cri. 
£oTl**S!*i:*<ki-5y-f-J-5y^^»tt) b, W 

%~?j^m®m*t=<DMj}tLx<Dmft mmm © 
©afcwtir^-r-j-s u pm©^flfiii 

^©a^ft/h©^©*^* h t-rso *uc, ^-m* 

[0 0 5 6] h7^">3 V'i&IJflP (ABS» (Cfc^T 

14, m3lZ7jki-^i/i?><DMft\i^TMzMz.X, ¥i§ 

*8&^©1S») LT^SL-CftS ITSSffi 

*i-*aU ©IMMfe&RSU -© rSSS/i-*)IJl © 

£ titzi--< <omt ommomft&Mi'h t * 5 1> © £ 

*) *©ftS<it 5 ^- ->3 >ic <fc ►) *milc**!)T*3 

%mftBm$immm$:i>kv>xtsntt£^ w-* 

[0 0 5 7] xy^yo^h/v^MtiJ^tli. 

immcoffimtmw) 

[01] *«K^®ffl$ix5T-Y K/Hiie^cPSS5^Sr 

*1"0o 

[02] *%m*mm£ixtzum*M$:7v-y'?mmc 
^1-0 O 
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[13 3] liiyi'yicmifci^f/KO-ffli* 
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[04 ] ^/HBUP^IcfertSMtPW^oKJEfiJ** 
[05] *mmom®M*7Flryu-3-v- h„ 

[me] ^mmommm^m-tyu-^- h-e, 
[0 7] *%m<oM®wzifrfyv-3- j r- h-c. «is 

Wo 

[08] 07-C©~>3.$l/-v'3^CO^S:«ll5&^)lr^ 
[0 9] ffiEfW«ft£fc£-f3#;i: LV^JWJfc^r? 
[010] *^^Wfiil»IIJg^J^1-t>ro-C, 02IC*f 

[0ii] 0i oic^i-mmmmmw^i-yo-^* 
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[014] *%m<Dm<DM®MZ7frfh<D-Q. 02lC*f 
JS Lfc0o 
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